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Claims 



L A process for producing trehalose by using fermention waste comprises the 
following steps: 

(1) Extraction: I 

Select at least one of three solutions of water, ethanol and acetone as an extraction 
solution, then mix the fennentation waste used as raw material with said 
extraction solution in a weight ratio of 1:1-5; extract 1-5 times at a temperature of 
40-900 and each time lasts 1-5 hours; store the supernatant for later use; 

(2) Purification and Discoloration: 

Use at least one or more of activated carbon, aluminium oxide, diatomite, 
bentonite, white clay, porous glass, organic salts, inorganic salts and alginate 
sodium as purifying disco lorant; mix the condensed supernatant with the 
purifying disco lorant in the weight ratio of 100:0,1-5; purify-discolor 1-5 times at 
a temperature of 30-80 □ and each time lasts 0.5-8 hours until the solution 
becomes colorless; store the purified extraction solution for later use; 
(3 )Crystal lization : i 

After condensing said purified extraction solution, the sugar concentration reachs 
30-70%, then let it crystallize within a crystallization tank; after re-crystallizing 
and drying, a finished trehalose product of the present invention with purityD 
98.5% is obtained. 

i 

2. The process according to claim 1, wherein the fermentation waste in step (1) used 
as raw material comprise any one of beer waste yeast slurry, liquor waste yeast 
slurry, active dried yeast dust or high- temperature active brewer's dried yeast dust, 
or the mixture thereof 

3. The process according to claim 1, wherein the step following step(2) comprises 
filtrating the puri.fied extraction solution obtained from step(2) through a large-bore 
resin and crystallizing, then a trehalose product with relatively higher purity is 
obtained. 
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Description 



Process For Producing Trehalose By Using Fermentation Waste 

The present invention relates to recycle of microbiological waste. Specifically, the 
present invention relates to a process for producing trehalose by using femientation 
waste, in particular, the present invention relates to a process for producing high-purity 
trehalose by using fermentation waste such as beer waste yeast slurry, liquor waste 
yeast slurry, bread active dried yeast dust or high-temperature active brewer's dried 
yeast dust and the like. 

It is well-known that trehalose is a non-reducing disaccharide consisting of 2 
glucose molecules bound by a a, a- 1 ^1 linkage. Since there is a structure of bipolar 
axial symmetry in its molecular configuration, trehalose has an extremely strong 
stability and a low chromogenicity. A large amount of researches have proved that 
many microorganisms, animals and plants can still maintain their vitality after 
dehydration under a completely dry condition. The secret Hes in the existence of a 
large amount of trehalose within the body. The researches have further proved that 
trehalose added in vitro is also capable of stabilizing the structures of cellular 
membranes, proteins and macromolecules, protecting from staleness. As a stabilizer 
and protectant of biologically active materials, trehalose has wide-ranging application 
prospects in such a variety of fields as foodstuffs, nutraceuticals, cosmetics, 
pharmaceuticals, molecular biological reagents and agriculture. 

At present, there are several biological processes for producing trehalose: 

1. Femientation Process: First fermenting and culturing active yeasts and then 
extracting trehalose therefrom. But the main deficiency is that, as a result of the 
high cost of producing the yeasts, the price of trehalose extracted and prepared is 
rather high. Yet trehalose produced by said process has a high purity and can be 
used as a protectant and a stabilizer of the products such as medical and molecular 
biological reagents, vaccines and the like. Due to the overly high cost, it is not 
feasible to apply widely; 

2. Enzymatic Convertion Process: Using glucose, sucrose or maltose as medium, and 
employing the phosphorylase to convert into trehalose; or using starch as substrate 
to convert into trehalose through the synergistic actions of several enzymes. 
Employing the enzymatic convertion process for producing trehalose has a 
relatively low cost. The main deficiency is that the poor product purity makes it 
unsuitable to apply in such fields as medicine or biological reagents. 

Targeting the aboye deficiencies, the present inventor provides the technical means 
of the present invention through many years of researches and practices. 

The purpose of the present invention is to provide a process for producing trehalose 
by using fermentation waste. To be specific, by using fermentation waste such as beer 
waste yeast slurry, liquor waste yeast slurry, bread active dried yeast dust or 
high-temperature active brewer's dried yeast dust and the like as raw materials and 
employing reasonable procedures of extraction, purification and crystallation, a 
high-purity trehalose product capable of being used in such fields as vaccines. 



medicines and biological reagents is obtained. 

The purpose of the present invention is achieved by a process of using fennentation 
waste for producing trehalose, wherein the process is characterized in that it comprises 
the following steps: 

(1) Extraction: 

Use at least one solution selected from the group consisting of water, ethanol and 
acetone as a extraction solution, then mix fermentation waste used as raw material with 
the extraction solution in a weight ratio of 1:1-5, At a temperature of 40-90n, 
immerse-extract 1-5 times and each time lasts 1-5 hours. Store the supematant for later 
use; 

(2) Purification and Discoloration: 

Use at least one or more of activated carbon, aluminium oxide, diatomite, bentonite, 
white clay, porous glass, organic salts, inorganic salts and alginate sodium as the 
purifying discolorant. Mix condensed supematant with the purifying discolorant in the 
weight ratio of 100:0.5-5. At a temperature of 30-80D, purify-discolor 1-5 times and 
each time lasts 0.5-8 hours until the solution becomes colorless. Store the purified 
extraction solution for later use; 

(3) Crystallation: 

After condensing the above purified extraction solution, the sugar concentration 
reachs 30-70%, then let it crystallize within a crystallization tank. Then re-crystallize, 
dry and obtain the finished product of trehalose of the invention. The purity of 
trehalose is □ 98.5%; 

Wherein said fermentation waste used as raw material in step (1) comprise any one 
of beer waste yeast sluiry, liquor waste yeast slurry, active dried yeast dust or 
high-temperature active brewer's dried yeast dust, or the mixture thereof; the step 
following step(2) comprises filtrating the purified extraction solution obtained from 
step(2) through a large-bore resin and crystallizing, then a trehalose product with 
relatively higher purity is obtained. 

The major advantages of the present invention lie in: 

1 . Since the present invention utilizes the waste yeasts as the raw materials to extract 
trehalose, it not only makes a fiiU use of fermentation waste and reduces the 
environmental pollution, but also lowers greatly the production cost. 

2. The present invention adopts any one of beer waste yeast sluny, liquor waste yeast 
slurry, bread active dried yeast dust or high-temperature active brewer's dried 
yeast dust, or the mixture thereof to produce high-quality trehalose. Especially the 
active dried yeast dust is used. Although said yeast cells lose their fermentative 
activities, the content of trehalose still remains at a high level. The purpose of 
converting the Wastes into the treasures is thus achieved. 

3. The present invention makes successful uses of the overall strategy of maintaining 
the yeast cells as such during the extraction so as to reduce greatly the release of 
non-sugar substances into the extraction solution. This avoids a large amount of 
impurities to influence further purification. 

4. The present invention solves the problems of separation and purification brought 
about by the high content of impurities in the waste yeasts, especially those from 
the oily emulsifiers. At least one or more of active carbon, aluminium oxide, 
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diatomite, white clay, porous glass, organic salts, inorganic salts or alginate sodium 
are selected as the purifying discolorant to produce a high-quality trehalose 
product. 

5. The extractiori reaction temperature of the present invention is strictly controlled at 
30-80*^0 to consume the least amount of energy to complete the reaction of 
purifying discoloration so as to lower the production cost of trehalose by a 
maximal extent. 

In short, the process of the present invention not only overcomes the deficiencies of 
prior art but also utilizes fermentation waste so as to reduce the environmental 
pollutions caused by said waste material. In addition, the efficacy of producing 
high-purity trehalose at a low cost and meeting wide-ranging market demands is 
achieved. 

In combination with optimal Examples and Figure, further illustrations are provided 
below. 

Figure 1: Schematic strategy of the procedures according to the present invention 
Example 1 

Refer to Figure 1. The present invention utilizes as raw material any one 
femientation waste selected from the group consisting of beer waste yeast slurry, liquor 
waste yeast slurry, active dried yeast dust or high- temperature active brewer's dried 
yeast dust, and obtains a trehalose product with purity □ 98.5% through reasonable 
procedures of extraction, purification and crystallation. The main steps are as follows: 

(1) Extraction: 

Utilize at least one of the above-mentioned fermentation wastes or the mixture 
thereof. Select at least one of three solutions of water, ethanol and acetone as extraction 
solution, and mix said waste used as raw material with said extraction solution in a 
weight ratio of 1 : 1-5. At a temperature of 40-90 immerse-ex tract 1-5 times and each 
time lasts 1-5 hour^. Store the supernatant for later use; the remaining residues may be 
used as the feed proteins after drying. 

(2) Purification and Discoloration: 

Since the present invention utilizes fermentation waste as raw material, there are 
many impurities including proteins and oily emulsifiers. Therefore at least one or more 
of activated carbon, aluminium oxide, diatomite, bentonite, white clay, porous glass, 
organic salts, inorganic salts and alginate sodium are used as the purifying discolorant. 
After concentration, the supernatant is mixed with the purifying discolorant in the 
weight ratio of 100:0.5-5. At a temperature of 30-80D, purify-discolor 1-5 times and 
each time lasts 0.5-8 hours until the solution becomes colorless. Store the purifying 
extraction solution for later uses; 

(3) Crystallation: 

Condense the purified extraction solution until the sugar concentration reachs 
30-70%. Place it in a crystallation tank to crystallize. Then wash and dry the crystals to 
obtain a finished trehalose product with purity □ 98.5%. Since the crystallation 
procedure is one being commonly employed, there is no need to re-elaborate; 

For the purified extraction solution obtained firom Step (2), it is possible to crystallize 
directly or after filtrating through a large-bore resin, and a trehalose product with 
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purity □ 98.5% is obtained. 
Example 2 

Weight 1 00kg yeast dust and add 200kg mixture of water and ethanoL Extract 3 
times at 50°C and each lasts 3 hours. Combine all the extraction supematants. The 
residues may be used as feed. 

After concentrating the supernatant into 1 00kg, add 1.5kg each of active carbon and 
aluminium oxide ds the purifying discolorant. Purify-discolor 3 times at 30-80''C and 
each time lasts 3 hours. Separate and condense the supernatant till the sugar 
concentration up to 50%, then filter and wash the crystals to prepare a trehalose 
product of the present invention. Upon testing, the purity of said trehalose is 99.1%. 
Example 3 

Weight 100kg waste yeasts and add 300kg water for extraction. Extract 4 times at 
70°C and each time lasts 1.5 hours. Combine all the supematants and use the residues 
as the feed. After cpndensing the supernatant into 100kg, add 0.5kg each of diatomite 
and white clay as t(ie purifying discolorant, Purify-discolor at 60°C for 2 hours. Then 
add I kg each of active carbon and porous glass, purify-discolor 2 times and each time 
lasts 3 hours. Separate the supernatant and run through a large-bore resin ionic 
exchange column to obtain a clear solution. Then condense to make the sugar 
concentration to 60%, Crystallize and then filtrate and wash the crystals. After drying, 
a high-purity trehalose product of the present invention is obtained. Upon testing, the 
purity of said trehalose is 99.5%. 
Example 4 \ 

Weight 100kg beer waste yeast slurry and add 200kg water for extraction. Extract at 
65 □ 2 times and each time lasts 2 hours. Combine all the supematants and the residues 
may be used as the feed. After condensing the supernatant into 100kg, add 0,8kg each 
of diatomite and aluminium oxide as the purifying discolorant. Purify at 65 □ for 2 
hours and then add 0.6kg each of active carbon and alginate sodium. Purify-discolor 2 
times and each time lasts 3 hours. Separate the supernatant and run through a 
large-bore resin ionic exchange column to obtain a clear solution. Then condense to 
make the sugar concentration to 65%. Crystallize and then filtrate and wash the 
crystals. After drying, a trehalose product of the present invention is obtained. Upon 
testing, the purity of $aid trehalose is 99.0%. 
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